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(54) FLAME-RETARDANT THERMOPLASTIC RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a halogen-free flame- 
retardant thermoplastic resin composition that has a high 
degree of flame retardancy and gives moldings having an 
excellent impact strength. 

SOLUTION: A hundred parts by weight of the thermoplastic 
resin composition comprising (A) a polypropylene resin, (B) a 

polyamide resin, (C) a polyethylene resin and/or (D) an olefinic » » w B 

synthetic rubber are compounded with 1-100 pts.wt. of (E) a ^ — / \ — / 
flame retardant including ammonium polyphosphate or further, R i — / \ — x — f p — R8 
(F) a phenyl group-containing compound represented by the /\ /\ 

formula is added to the composition in an amount of 1-10 R4 R5 RiO R» 

pts.wt. to give the objective flame- retardant thermoplastic 
resin composition. In the FORMULA: X is O, S, S02, CO, SiH2, 
Si(CH3)2, Si(OH)2, Si(OCH3)2 or an alkylene; R1-R10 are each 
H, an alkyl of 1-8 carbon atoms, or hydroxyl group. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] (A) The fire-resistant thermoplastics constituent characterized by being the fire-resistant 
thermoplastics constituent which contains (E) ammonium polyphosphate content flame retarder at a rate of 
the 1-100 weight section, and the weight ratios of (B)/(E) being 1 / 0.3 - 1/20 to the thermoplastics 
constituent 1 00 weight section which consists of a polypropylene regin, (B) polyamide resin, (C) 
polyethylene system resin, and/or (D) olefin system synthetic rubber. 

[Claim 2] (A) As opposed to the thermoplastics constituent 100 weight section which consists of a 
polypropylene regin, (B) polyamide resin, (C) polyethylene system resin, and/or (D) olefin system synthetic 
rubber (E) The phenyl group content compound expressed with the 1 - 1 00 weight section and (F) 
following-ization 1 in an ammonium polyphosphate content flame retarder 1-10 weight section, The fire- 
resistant thermoplastics constituent characterized by being the fire-resistant thermoplastics constituent 
contained by ******, and the weight ratios of (B)/(E) being 1 / 0.3 - 1/20. 
[Formula 1] 



R4 R5 RIO R9 

(The inside X of a formula is either O, S, S02, CO, SiH2, Si (CH3)2, and Si (OH)2, Si (OCH3)2 and an 
alkylene group, and R1-R10 are hydrogen, the alkyl group of carbon numbers 1-8, or a hydroxyl group) . 
[Claim 3] (A) Claim 1 characterized by using the thermoplastics constituent with which it consists of a 
polypropylene regin 20 - 95 weight sections, (B) polyamide resin 2 - 70 weight sections, (C) polyethylene 
system resin 1-30 weight sections, and/or (D) olefin system synthetic rubber 3-35 weight sections, and the 
sum total serves as the 1 00 weight sections, or a fire-resistant thermoplastics constituent according to claim 
2. 

[Claim 4] The fire-resistant thermoplastics constituent of claim 1-3 given in any 1 term with which an 
ammonium polyphosphate content flame retarder is characterized by being an ammonium polyphosphate 
independent or this ammonium polyphosphate, an inorganic-phosphoric-acid salt, red phosphorus, 
organophosphate, an inorganic flame retardant and an expansibility graphite, polyhydric alcohol, and one or 
more sorts chosen from the group which it becomes from a 1,3,5-triazine frame content compound of mixed 
flame retarders. 

[Claim 5] The fire-resistant thermoplastics constituent of claim 1-3 characterized by being the mixed flame 
retarder which an ammonium polyphosphate content flame retarder turns into from ammonium 
polyphosphate, a hydrotalcite, and a 1,3,5-triazine frame content compound given in any 1 term. 
[Claim 6] The fire-resistant thermoplastics constituent according to claim 5 with which a hydrotalcite is 
characterized by blending 0.01 - 1 weight section and a 1,3,5-triazine frame content compound for the 
mixed flame retarder which consists of ammonium polyphosphate, a hydrotalcite, and a 1,3,5-triazine frame 
content compound at a rate of 0.1 - 10 weight section to the ammonium polyphosphate 1 weight section. 
[Claim 7] The fire-resistant thermoplastics constituent which comes to blend inorganic strengthening fiber at 
a rate of 1 - 30 weight section to the fire-resistant thermoplastics constituent 100 weight section of claim 1-6 
given in any 1 term. 

[Claim 8] Among the components which constitute the fire-resistant thermoplastics constituent of a 
publication in any 1 term of claims 1-7, beforehand, components other than a polypropylene regin are 
blended with a polypropylene regin, after kneading and extruding and pelletizing, melting and, and they are 
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melting, kneading, extrusion, and the fire-resistant thermoplastics constituent pelletized and obtained again. 
[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fire-resistant thermoplasticity fat constituent excellent 
in fire retardancy and a mechanical property. Furthermore, in detail, a polypropylene regin is used for base 
resin, and it has advanced fire retardancy, without using the halogen series flame retardant of a bromine 
system or a chlorine system, and is related with the fire-resistant thermoplastics constituent which was 
moreover excellent in shock resistance. 
[0002] 

[Description of the Prior Art] Conventionally, thermoplastics is used abundantly at various kinds of fields, 
such as building materials including the field of industrial use and a home electrical-and-electric-equipment 
product, an interior decoration member, and road transport department material, taking advantage of the 
health nature, workability, chemical resistance, weatherability, electrical characteristics, and the 
predominance of a mechanical strength. In recent years, the fire-resistant request in these application fields 
increases, and various examination has been performed. The approach to blend resin for halogenated 
compounds, such as a high bromine system compound of fire-resistant effectiveness, and fire-resistant 
assistants, such as an antimony trioxide, as an approach of giving fire retardancy to the thermoplastics of 
****** has been taken. As this bromine system compound, decabromodiphenyl ether, tetrabromobisphenol 
A, etc. are known well. Although the outstanding fire retardancy is acquired, these flame retarders have a 
possibility that this flame retarder may generate a lifting and poisonous gas for a pyrolysis, when 
abandonment incineration of fabrication nature or the resin constituent is carried out. The fire-resistant 
thermoplastics constituent which has not blended the halogenated compound from this is called for 
increasingly strongly. 

[0003] For example, the constituent which added water inorganic compounds (for example, a magnesium 
hydroxide, an aluminum hydroxide, a hydrotalcite, etc.) in polypropylene is indicated by JP,56-26954,A, 
JP,57-87462,A, and JP,60-1 10738,A. However, in order to give advanced fire retardancy, it is necessary to 
add these a lot of water inorganic compounds, consequently, as for this constituent, fabrication nature falls 
with the constituent which added the water inorganic compound to polypropylene resin, for example, the 
constituent which added the magnesium hydroxide. 

[0004] Moreover, the constituent which added ammonium phosphate or a phosphoric-acid amine, and the 
oligomer (or polymer) of a 1,3,5-triazine derivative to polypropylene resin is indicated by JP,59- 147050, A. 
However, the self-extinguishing polymer constituent indicated by this official report is inferior to the drip 
nature at the time of combustion, and, still, its fire retardancy is not enough. 

[0005] The flame-retardant-resin constituent which blended polypropylene resin, a polyamide, and 
ammonium polyphosphate with JP,52- 146452, A, JP,53-108140,A, JP,1-203468,A, and the patent official 
report No. 2628503 official report is indicated. However, these resin constituents are inferior to mechanical 
physical properties, although there are comparatively few falls of fabrication nature. 
[0006] 

[Problem(s) to be Solved by the Invention] this invention persons had high fire retardancy, and they inquired 
wholeheartedly so that they may get the fire-resistant thermoplastics constituent of the non-halogen system 
which used as the base the polypropylene regin from which the mold goods with which shock resistance has 
been improved are obtained. Consequently, the resin constituent which blended the ammonium 
polyphosphate content flame retarder with the thermoplastics constituent which consists of a polypropylene 
regin, polyamide resin, polyethylene system resin, and/or olefin system synthetic rubber completed this 
invention for the above-mentioned problem being solvable based on a header and this knowledge. The 
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purpose of this invention is offering the fire-resistant thermoplastics constituent of a non-halogen system 
with which the mold goods which have advanced fire retardancy and were excellent in shock resistance are 
obtained so that clearly from the above description. 
[0007] 

[Means for Solving the Problem] This invention is shown below. 

1 ) Fire-resistant thermoplastics constituent characterized by being the fire-resistant thermoplastics 
constituent which contains (E) ammonium polyphosphate content flame retarder at a rate of the 1-100 
weight section, and the weight ratios of (B)/(E) being 1 / 0.3 - 1/20 to the thermoplastics constituent 100 
weight section which consists of the (A) polypropylene regin, (B) polyamide resin, (C) polyethylene system 
resin, and/or (D) olefin system synthetic rubber. 

2) As opposed to the thermoplastics constituent 100 weight section which consists of the (A) polypropylene 
regin, (B) polyamide resin, (C) polyethylene system resin, and/or (D) olefin system synthetic rubber (E) The 
phenyl group content compound expressed with the 1-100 weight section and (F) following-ization 2 in an 
ammonium polyphosphate content flame retarder 1-10 weight section, The fire-resistant thermoplastics 
constituent characterized by being the fire-resistant thermoplastics constituent contained at a rate of **, and 
the weight ratios of (B)/(E) being 1 / 0.3 - 1/20. 

[Formula 2] 



R4 R5 RIO R9 

(The inside X of a formula is either O, S, S02, CO, SiH2, Si (CH3)2, and Si (OH)2, Si (OCH3)2 and an 
alkylene group, and R1-R10 are hydrogen, the alkyl group of carbon numbers 1-8, or a hydroxyl group) . 
[0008] 3) Said 1st term characterized by using the thermoplastics constituent with which it consists of the 
(A) polypropylene regin 20 - 95 weight sections, (B) polyamide resin 2 - 70 weight sections, (C) 
polyethylene system resin 1-30 weight sections, and/or (D) olefin system synthetic rubber 3-35 weight 
sections, and the sum total serves as the 100 weight sections, or fire-resistant thermoplastics constituent 
given in 2 terms. 

4) A fire-resistant thermoplastics constituent given in any 1 term of said 1 st term characterized by being one 
or more sorts chosen from the group which an ammonium polyphosphate content flame retarder becomes 
from ammonium polyphosphate independence or this ammonium polyphosphate, an inorganic-phosphoric- 
acid salt, red phosphorus, organophosphate, an inorganic flame retardant and an expansibility graphite, 
polyhydric alcohol, and a 1,3,5-triazine frame content compound of mixed flame retarders - 3 term. 

5) — (E) ammonium polyphosphate content flame retarder — ammonium polyphosphate and a hydrotalcite - 
and ~ Fire-resistant thermoplastics constituent given in any 1 term of said 1 st term characterized by being 
the mixed flame retarder which consists of a 1,3,5-triazine frame content compound - 3 term. 

6) A fire-resistant thermoplastics constituent given in said 5 to which the mixed flame retarder which 
consists of ammonium polyphosphate, a hydrotalcite, and a 1,3,5-triazine frame content compound is 
characterized by being the mixed flame retarder with which 0.01-1 weight section and a 1,3,5-triazine 
frame content compound were blended at a rate of 0.1 - 10 weight section by the hydrotalcite to the 
ammonium polyphosphate 1 weight section. 

[0009] 7) The fire-resistant thermoplastics constituent which comes to blend inorganic strengthening fiber at 
a rate of 1 - 30 weight section to the fire-resistant thermoplastics constituent 100 weight section of said 1st 
term - 6 term given in any 1 term. 

8) Among the components which constitute the fire-resistant thermoplastics constituent of a publication in 
any 1 term of said 1st term - 7 term, beforehand, blend components other than a polypropylene regin with a 
polypropylene regin after kneading and extruding and pelletizing, melting and, and they are melting, 
kneading, extrusion, and the fire-resistant thermoplastics constituent pelletized and obtained again. 
[0010] As a polypropylene regin of the (A) component which constitutes the fire-resistant propylene system 
resin constituent of this invention, a crystalline polypropylene homopolymer, crystalline copolymers with 
one or more alpha olefins chosen from a propylene, ethylene and butene-1, a pentene -1, a hexene -1,4- 
methyl pentene -1, a heptene -1, octene -1, and the group of ESEN -1 by using a propylene as a principal 
component, or such two or more mixture can be mentioned. Especially, a polypropylene homopolymer and 
an ethylene-propylene block copolymer are desirable. 
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[001 1] The polyamide of the (B) component which is a constituent of the resin constituent of this invention 
may be a polymer which has an amide group as an indispensable part in a polymer chain repeatedly, and 
may be one sort or two sorts or more of polyamides chosen from an aliphatic series polyamide, aromatic 
polyamide, etc., and any of a crystalline polyamide and an amorphous (amorphous) polyamide are sufficient 
as it. Although the following are specifically mentioned, it is not limited to these. 

[0012] An aliphatic series polyamide is a polyamide manufactured by association with one or more sorts of 
saturation aliphatic series dicarboxylic acid, and one or more sorts of aliphatic series diamines, or the ring 
opening polymerization of a lactam, for example, nylon 6, Nylon 46, Nylon 66, Nylon 610, Nylon 1 1, Nylon 
1 2, nylon 6/66 copolymer, etc. can be mentioned, and two or more sorts of these may be used together. 
[0013] Aromatic polyamide is polyamide resin containing an aromatic series component. The polyamide 
containing this aromatic series component is polyamide resin which makes a constituent one or more sorts 
of aromatic amino acid or aromatic series diamine, and/or one or more sorts of aromatic series dicarboxylic 
acid, for example, it is the copolymerization polyamide (Nylon AHBA / 6) of an paraamino methyl benzoic 
acid and epsilon caprolactam, and the copolymerization polyamide (nylon THDT) of a terephthalic acid and 
a trimethyl hexamethylenediamine, and TOROGAMIDO (Huels (Germany) make) etc. is mentioned as a 
commercial item. Furthermore, the aromatic series nucleus hydrogenation polyamide which gave 
hydrogenation to a part or all of a ring of an aromatic series monomer that is the raw materials of aromatic 
polyamide can also be used. 

[0014] As polyethylene system resin which is the (C) component of this invention, although high density 
polyethylene (HDPE), medium density polyethylene (MDPE), low density polyethylene (LDPE), and 
linearity low density polyethylene (LLDPE) can be mentioned, in order to prevent the rigid fall of these 
mold goods when considering as mold goods using the obtained constituent, high density polyethylene is 
desirable. 

[0015] As olefin system synthetic rubber which is the (D) component of this invention, ethylene-propylene 
rubber, ethyl ene-propylene-diene rubber, ethylene- 1-butene rubber, ethylene- vinyl acetate rubber, 
thermoplastic elastomer olefin, etc. are mentioned, and the thing of them can be carried out, for example. It 
is desirable to use ethylene-propylene rubber and ethylene-propylene-diene rubber especially from the point 
of maintaining advanced fire retardancy. 

[0016] The (A) polypropylene regin is blended in 20 - 95 weight section, it blends 2 - 70 weight section, (C) 
polyethylene system resin 1-30 weight sections, and/or (D) olefin system synthetic rubber for (B) 
polyamide resin at a rate of 3 - 35 weight section, and the resin constituent except the flame-retarder 
component of the fire-resistant thermoplastics constituent of this invention is a constituent the sum total of 
whose is the 100 weight sections. The (B) component is the constituent with which 3 - 20 weight section and 
the (D) component are [ 3 - 30 weight section and the (C) component ] 5 - 20 weight sections, the remainder 
is the (A) component, and the sum total serves as the 1 00 weight sections more preferably. 
[0017] The ammonium polyphosphate content flame retarders which are the (E) components of this 
invention are ammonium polyphosphate independence or this ammonium polyphosphate, an inorganic- 
phosphoric-acid salt, red phosphorus, organophosphate, an inorganic flame retardant and an expansibility 
graphite, polyhydric alcohol, and one or more sorts chosen from the group which consists of a 1,3,5-triazine 
frame content compound of mixed flame retarders. Especially, the effectiveness that the flame retarder 
whose weight ratios of ammonium polyphosphate / hydrotalcite / 1,3,5-triazine frame content compound are 
1/1/10 is fire retardancy is remarkable. [ 0.01-1 ] [ 0.1-10 ] Moreover, it is 1/0.5 / 6 especially preferably 
[ 0.05-0.5 ] [ 0.4-6 ] 

[0018] As this ammonium polyphosphate, ammonium polyphosphate, melamine conversion ammonium 
polyphosphate, carbamyl ammonium polyphosphate, or covering ammonium polyphosphate can be 
mentioned, and since it excels in the water resisting property, especially melamine conversion ammonium 
polyphosphate and covering ammonium polyphosphate can be used suitably. The front face of this 
ammonium polyphosphate is mostly covered with a melamine monomer to homogeneity by heating at the 
temperature of 250-320 degrees C for several hours, mixing a melamine monomer and unsettled ammonium 
polyphosphate with melamine conversion ammonium polyphosphate here at the weight ratio 1 / a rate of 99 
- 15/85. Moreover, covering ammonium polyphosphate covers or microencapsulates ammonium 
polyphosphate with synthetic resin, and the value to which the water solubility of these ammonium 
polyphosphate computed 1 0% of the weight of the water suspension slurry from the rate into which APP to 
a filtrate began to melt after shaking, 24-hour stirring and is 0.5 or less % of the weight in 25 degrees C. 
[0019] Although any of the thermosetting resin which forms the coat which was [ that it is hard to penetrate 
water as resin which can be used for microencapsulation ] excellent in the water resisting property, and 
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thermoplastics are sufficient Thermosetting resin is suitable at a point with a simple art. For example, alkyd 
resin, Allylic resin, a urea resin, melamine resin, an epoxy resin, phenol resin, An unsaturated polyester 
resin, silicone resin, urethane resin, xylene resin, It is thermosetting resin or those conversion types, such as 
furan resin, it is what carried out ion conversion to the anion cation etc., and things which carried out special 
conversion, such as a high condensation type, and other things, and although conversion was carried out, at 
least one or more sorts can be chosen. Melamine resin, a urea-resin, a urea resin, urethane resin, and phenol 
resin are especially used preferably in these resin from which viewpoint in which the water resisting 
property of resin, the reinforcement of a coat, and a more precise coat are possible. 

[0020] this ammonium polyphosphate -- as a commercial item - for example, Sumisafe P (a trade name -) 
The Sumitomo Chemical Co., Ltd. make, Sumisafe PM (a trade name, Sumitomo Chemical Co., Ltd. make) 
HOSUCHIEKKUP / 30 (a trade name, Monsanto Co. make), and HOSUCHIEKKUP / 40 (a trade name --) 
The Monsanto Co. make, TERRA JU C60 (a trade name, Chisso Corp. make), TERRA JU C70 (a trade 
name, Chisso Corp. make), HOSUTAFURAMU AP 422 (a trade name, Hoechst A.G. make), 
HOSUTAFURAMU AP 462 (a trade name, Hoechst A.G. make), etc. can be mentioned. 
[0021] As an inorganic-phosphoric-acid salt, a phosphoric-acid melamine and a pyrophosphoric-acid 
melamine can be mentioned. 

[0022] Moreover, it is used [ that surface treatment processing is carried out as red phosphorus with the 
thing, the inorganic substance, and/or the organic substance with which surface treatment is not performed 
(it considers as covering red phosphorus hereafter), etc. and ]. Especially covering red phosphorus is 
suitably used in respect of safety and the ease of handling. As this covering red phosphorus, as indicated by 
JP,59-170176,A An aluminum hydroxide, As indicated by the thing by which surface coating was carried 
out with inorganic compounds, such as a magnesium hydroxide, or JP,52-125489,A Carried out surface 
coating of the front face with the inorganic compound further, and also [ that by which surface coating was 
carried out with thermosetting resin, and ] Thermosetting resin like phenol resin, Or that by which duplex 
covering was carried out with thermoplastics, such as styrene resin, etc. is mentioned, and the NOBA red 
120 (a trade name, product made from Phosphorus Chemical industry), NOBA Excel 140 (a trade name, 
product made from Phosphorus Chemical industry), etc. can be used as a commercial item. 
0023]_As organophosphate, it is following [** 3]. 




R12 



13-x 



R15 



And/or, following [** 41 
OR16 QR17 

OR19 O 
It is the compound come out of and expressed. 

[Formula 3 ] x express 0, 1 , or 2 among a formula, and R 1 1 and Rl 2 show the line of a hydrogen atom or 
carbon numbers 1-9, or the letter alkyl group of branching, and the same - or you may differ. R13, R14 and 
R15 show the line of a hydrogen atom or carbon numbers 1-9, or the letter alkyl group of branching, and are 
the same - or you may differ. Although R13, R14, and R15 may be in any location of a ring, 2 and the 4 or 
6th place are desirable. 

[Formula 4] (Among a formula, although R16, R17, R18, and R19 express independently a hydrogen atom 
or an organic radical, respectively, the case of R16=R17=R18=R19=H is removed.) X 1 expresses the organic 
radical more than divalent, p is 0 or 1 and both q and r express one or more integers. 

[0024] In the above-izing 4, an alkyl group, for example, an alkyl group, a cycloalkyl radical, an aryl group, 
etc are mentioned with an organic radical. Moreover, this organic radical may use as a substituent the 
radicals (for example, arylphosphonyl aryl group etc.) which joined together with the oxygen atom, the 
sulfur atom, the nitrogen atom, etc., and combined the radicals (for example, aryl alkoxyalkyl group etc.) 
which you may permute, and an alkyl group, an alkoxy group, the alkylthio group, the aryl group, the 
aryloxy group, the aryl thio radical, etc. were mentioned as a substituent in that case, for example, and 
combined these substituents, or these substituents. Moreover, what is guided from an alkylene group, a 
phenylene group, and polykaryotic phenols, for example, bisphenols, as this organic radical is mentioned. 
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As this desirable organic radical, hydroquinone, resorcinol, Bisphenol F, bisphenol A, dihydroxydiphenyl, p, 
and p'-dihydroxy diphenylsulfone, dihydroxy naphthalene, etc. are mentioned especially. 
[0025] As an example of the organophosphate which can be used suitably out of it Triphenyl phosphate, 
tricresyl phosphate, trixylenyl phosphate, Cresyl diphenyl phosphate, xylenyl diphenyl phosphate, Tris 
(isopropyl phenyl) phosphate, tris (o-phenyl phenyl) phosphate, Tris (p-phenyl phenyl) phosphate, 
trinaphthyl phosphate, JI (isopropyl phenyl) FENIU phosphate, o-phenyl phenyldicredylphosphate, Tris (2, 
6-dimethylphenyl) phosphate, screw (2, 6-dimethylphenyl) phenyl phosphate, Screw (2, 6-dimethylphenyl) 
4-tertiary buthylphenyl phosphate, Screw (2, 6-dimethylphenyl) 4-methylphenyl phosphate, Screw (2, 6- 
dimethylphenyl) 3-methylphenyl phosphate, Screw (2, 6-dimethylphenyl) 4-isopropyl phenyl phosphate, 
Screw (2, 6-dimethylphenyl) 2-isopropyl phenyl phosphate and these condensates are mentioned, and 
triphenyl'phosphate, tricresyl phosphate, screw (2, 6-dimethyl) phenyl phosphate, and these condensates are 
mentioned preferably. 

[0026] Metallic compounds, a sulfate, and sulfamate are mentioned as an inorganic flame retardant. 
[0027] As the above-mentioned metallic compounds, calcium, Ba, St, Mg, aluminum, Ti, The hydroxide of 
the element chosen from Zn, Zr, and Sn, a basic carbonate, The compound which consists of phosphate, a 
carbonate, a carbonate hydrate, silicate, a silicate hydrate, an oxide, oxide hydrates, and those double salt, It 
is the oxide or oxide hydrate of Si. Or for example, a calcium hydroxide, A barium hydroxide, a magnesium 
hydroxide, basic magnesium carbonate, basic zinc carbonate, A calcium silicate, a magnesium oxide and its 
hydrate, an aluminum hydroxide, An aluminum oxide and its hydrate, titanium oxide, and its hydrate, A zinc 
oxide, a zirconium dioxide, a silver oxide, calcium phosphate, magnesium phosphate, Aluminum phosphate, 
zinc phosphate, a hydrotalcite [Mg6aluminum2(OH)16C03 and 4H20], A kaolinite 

[aluminum203and2Si02.2H20], a sericite [K20, aluminum203, and 6Si02.2H20], aluminum203, 4Si02, 
and[H2pyrophyllite O] Pentona Ito [aluminum203 and 4Si02.2H20], talc [3MgO, 4Si02, andH20], etc. 
can be mentioned. . 
[0028] It is a hydrotalcite compound preferably especially. This hydrotalcite compound It is here, a general 
formula -- [M2+l-xM3+x(OH)2]x+[An-x/n] x- and mH20 ~ {-- M2+ Mg2+, Mn2+, Fe2+, Co2+, nickel2+, 
Cu2+ It is divalent metal, such as Zn2+. M3+ aluminum3+, Fe3+, Cr3+, It is trivalent metal, such as Co3+ 
and In3+. An- OH-, N03-, It is the anion of n **, such as C032-, S042-, Fe(CN)63-, CH3COO-, an oxalate 
ion, and SARICHIN acid ion, and n is 1-6, m is 0-10 and x is in the range of 0< x<=0.03. It is}, as this 
hydrotalcite compound - a commercial item (a trade name --), for example, DHT-4A Consonance chemical- 
industry incorporated company make, DHT-4A-2 (a trade name, consonance chemical-industry incorporated 
company make), DHT-4C (a trade name, consonance chemical-industry incorporated company make) and 
the ARUKA mizer 1 (a trade name --) Consonance chemical-industry incorporated company make, the 
ARUKA mizer 2 (a trade name, consonance chemical-industry incorporated company make), KYOWATO 
500 (a trade name, consonance chemical-industry incorporated company make) and KYOWATO 1000 (a 
trade name --) Consonance chemical-industry incorporated company make, KYOWATO 2000 (a trade 
name consonance chemical-industry incorporated company make), KYOWATO 2100 (a trade name, 
consonance chemical-industry incorporated company make), KYOWATO 2200 (a trade name, consonance 
chemical-industry incorporated company make), etc. can be mentioned. 

[0029] As a sulfate or sulfamate, it is the sulphur-containing compound chosen from an ammonium sultate, 
a zinc sulfate, sulfuric-acid guanidine, guanidine sulfamate, sulfamic acid calcium, and sulfamic acid 
magnesium, and a commercial item can be used altogether. Moreover, in order to decrease an aqueous 
component, the compound made into double salt with covering or a melamine by the melamine is also 
included by this invention. 

[0030] The carbon which the well-known thing could be used [ carbon ] from the former as an expansibility 
graphite, for example, natural scale-like graphite, pyrolysis graphite, kish graphite, etc. were processed 
[ carbon ] with concentrated sulfuric acid or a nitric acid etc. which is an inorganic acid, the concentrated 
nitric acid which is an oxidant, a perchlorate, a permanganate, or dichromate, and made intercalated graphite 
generate can mention a crystalline substance [ having maintained the layer structure ] compound. 
Furthermore, it is desirable to use what neutralized the expansibility graphite which earned out acid 
treatment with the basic compound. Here, as a basic compound, ammonia, an alkali metal compound, an 
alkaline-earth-metal compound, or an aliphatic series low-grade amine can be mentioned. As this aliphatic 
series low-grade amine, alkylamines, for example, monomethylamine, dimethylamine, a tnmethylamine 
ethylamine, propylamine, a butylamine, etc. can be mentioned, for example. As an alkali metal compound or 
an alkaline earth metal compound, hydroxides, such as a potassium, sodium, calcium, barium, or 
magnesium, an oxide (a multiple oxide and a complex acid ghost are included), a carbonate, a 
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hydrogencarbonate (bicarbonate), or an organic-acid salt can be mentioned, and formate, acetate, 
propionate, butyrate, an oxalate, a malonic-acid salt, succinate, a tartrate, or citrate can be mentioned as an 
organic-acid salt, for example. 

[0031] The condensate which heats pentaerythritol, dipentaerythritol, the poly pentaerythritol, tris-(2- 
hydroxyethyl) isocyanurate, and tris-(2-hydroxyethyl) isocyanurate in an acid catalyst, and is obtained as 
polyhydric alcohol is mentioned. 

[0032] 1, 3, and 5-triazine frame content compound acts as a fire-resistant assistant of ammonium 
polyphosphate. As this triazine frame content compound, the polymer which has in a frame aldehydes, a 
methylol-ized reaction and the polymer of which the copolycondensation reaction was done, and 1,3,5- 
triazine for a 1,3, 5 -triazine derivative, an inorganic acid or an organic-acid amino triazine compound, and an 
amino triazine compound can be mentioned. 

[0033] As an example of a 1,3, 5-triazine derivative A melamine, trisepoxypropyl isocyanurate (TEPIC), 
Acryloguanamine, acetoguanamine, benzoguanamine, succinyl guanamine, Methyl guru taro guanamine, 
AJIPO guanamine, SAKUSHINO guanamine, 3, 9-screw [2-(3, 5-diamino - 2, 4, 6-triazaphenyl) ethyl]- 
tetraoxaspiro [ 2, 4, 8, and 10-] [5, 5] undecane (CTU-guanamine), 2, 4-diamino-6-[2'-methyl imidazolyl- 
(l')]-ethyl-l,3,5-triazine, 2, 4-diamino-6-[2'-ethyl imidazolyl-(0]-ethyl- 1,3, 5-triazine, 2, 4-diamino-6-[2'- 
propyl imidazolyl-(r)]-ethyl-l,3,5-triazine, 2, 4-diamino-6-[2'-butyl imidazolyl-(r)]-ethyl-l,3,5-triazine, 2, 
4-diamino-6-[2'-pentyl imidazolyl-(r)]-ethyl- 1,3, 5-triazine, 2, 4-diamino-6-[2 ? -hexyl imidazolyl-(l f )]-ethyl- 
1,3, 5-triazine, 2, 4-diamino-6-[2'-heptyl imidazolyl-(l f )]-ethyl-l,3,5-triazine, 2, 4-diamino-6-[2'-octyl 
imidazolyl-(l')]-ethyl-l,3,5-triazine, 2, 4-diamino-6-[2'-nonyl imidazolyl-(r)]-ethyl-l,3,5-triazine, 2, 4- 
diamino-6-[2'-DESHIRU imidazolyl-(r)]-ethyl-l,3,5-triazine, 2, 4-diamino-6-[2'-undecyl imidazolyl-(l')]- 
ethyl- 1,3, 5-triazine, 2, 4-diamino-6-[2'-phenyl imidazolyl-(l f )]-ethyl-l,3,5-triazine, 2, 4-diamino-6-[2 
ethyl -4'-methyl imidazolyl-(l')]-ethyl- 1,3, 5-triazine, 2, 4-diamino-6-[2 '- phenyl -4'-methyl imidazolyl-(l')]- 
ethyl- 1,3, 5-triazine, 2, 4-diamino-6-[2 f - undecyl -4'-methyl imidazolyl-(r)]-ethyl-l,3,5-triazine, A triaryl 
SHIANU rate, triacrylformal, triallyl isocyanurate, etc. can be mentioned, and it can carry out possible [ of 
two or more sorts of these concomitant use ]. 

[0034] As an example of an inorganic acid or an organic-acid amino triazine compound A phosphoric-acid 
melamine, a pyrophosphoric-acid melamine, a condensed-phosphoric-acid melamine, a sulfuric-acid 
melamine, A nitric-acid melamine, a boric-acid melamine, boric-acid dimelamine, a condensation boric-acid 
melamine, A p-toluenesulfonic-acid melamine, phosphoric-acid benzoguanamine, pyrophosphoric-acid 
benzoguanamine, Condensed-phosphoric-acid benzoguanamine, sulfuric-acid benzoguanamine, nitric-acid 
benzoguanamine, Boric-acid benzoguanamine, condensation benzoguanamine, p-toluenesulfonic-acid 
benzoguanamine, Phosphoric-acid acetoguanamine, pyrophosphoric-acid acetoguanamine, condensed- 
phosphoric-acid acetoguanamine, Sulfuric-acid acetoguanamine, nitric-acid acetoguanamine, boric-acid 
acetoguanamine, Condensation boric-acid acetoguanamine, p-toluenesulfonic-acid acetoguanamine, 
Phosphoric-acid acryloguanamine, pyrophosphoric-acid acryloguanamine, condensed-phosphoric-acid 
acryloguanamine, Sulfuric-acid acryloguanamine, nitric-acid acryloguanamine, boric-acid acryloguanamine, 
Boric-acid JIAKURIRO guanamine, condensation boric-acid acryloguanamine, p-toluenesulfonic-acid 
acryloguanamine, A phosphoric-acid guanyl melamine, a pyrophosphoric-acid guanyl melamine, a 
condensed-phosphoric-acid guanyl melamine, A sulfuric-acid guanyl melamine, a nitric-acid guanyl 
melamine, a boric-acid guanyl melamine, A condensation boric-acid guanyl melamine, a p-toluenesulfonic- 
acid guanyl melamine, A styrene sulfonic-acid melamine, styrene sulfonic-acid benzoguanamine, Styrene 
sulfonic-acid acetoguanamine, styrene sulfonic-acid acryloguanamine, A styrene sulfonic-acid guanyl 
melamine, an methacrylic sulfonic-acid melamine, Methacrylic sulfonic-acid benzoguanamine, methacrylic 
sulfonic-acid acetoguanamine, Methacrylic sulfonic-acid acryloguanamine, an methacrylic sulfonic-acid 
guanyl melamine, A sulfamic acid melamine, sulfamic acid benzoguanamine, sulfamic acid 
acetoguanamine, Sulfamic acid acryloguanamine, a sulfamic acid guanyl melamine, 2 Four - A diamino-6- 
[2'-methyl imidazolyl-(l')]-ethyl- 1,3, 5-triazine isocyanuric acid addition product, a melamine SHIANU rate, 
etc. can be mentioned, and it can carry out possible [ of two or more sorts of these concomitant use ]. 
[0035] An amino triazine compound can be mentioned for melamine resin, conversion melamine resin, 
guanamine resin, conversion guanamine resin, etc. as an example of aldehydes, a methylol-ized reaction, 
and the polymer of which the copolycondensation reaction was done, and two or more sorts of these 
concomitant use is also possible. 

[0036] Moreover, it is the homopolymer and/or copolymer which repeat the compound which has the 
triazine frame expressed with the following-ization 5 as an example of a polymer of having 1,3,5-triazine in 
a frame, and are made into a unit, and is [0037] as an example of the radical in [ XI ] a formula. A 
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monomethylamino radical, a dimethylamino radical, a methylethylamino radical, a methylethylamino 
radical, A monoethylamino radical, a diethylamino radical, the monopropyl amino group, a dipropylamino 
radical, The methylpropyl amino group, an ethyl propylamino radical, a diisopropylamino radical, A Monod 
n-butylamino radical, a G n-propylamino radical, a methyl-n-butylamino radical, An ethyl-n-butylamino 
radical, a propyl -n-butylamino radical, an isopropyl-n-butylamino radical, The mono-isobutyl amino group, 
the diisobutyl amino group, the methyl isobutyl amino group, The ethyl isobutyl amino group, the propyl 
isobutyl amino group, the isopropyl isobutyl amino group, A mono-pentylamino radical, the dipentyl amino 
group, a methyl pentylamino radical, An ethyl pentylamino radical, a propyl pentylamino radical, an 
isopropyl pentylamino radical, n-butyl pentylamino radical, an isobutyl pentylamino radical, a mono- 
hexylamino radical, The dihexyl amino group, a methyl hexylamino radical, the ethylhexyl amino group, A 
propyl hexylamino radical, an isopropyl hexylamino radical, n-butyl hexylamino radical, isobutyl 
hexylamino radical, a pentyl hexylamino radical, a mono-hydroxyethylamino radical, A dihydroxy 
ethylamino radical, the mono-hydroxypropyl amino group, a dihydroxy propylamino radical, A mono- 
hydroxy isopropylamino radical, a dihydroxy propylamino radical, A mono-hydroxy-n-butylamino radical, a 
dihydroxy-n-butylamino radical, The mono-hydroxy isobutyl amino group, the dihydroxy isobutyl amino 
group, A mono-hydroxy pentylamino radical, a dihydroxy pentylamino radical, a mono-hydroxy 
hexylamino radical, a dihydroxy hexylamino radical, N-methyl hydroxyethylamino radical, a morpholino 
radical, a piperidino radical, etc. are mentioned. Moreover, as an example of the radical in [ Y ] a formula, 
ethylenediamine residue, N, and N'- dimethyl ethylenediamine residue and N-N'-diethyl ethylenediamine 
residue, 1, 3-diaminopropane residue, tetramethylenediamine residue, pentamethylene diamine residue, 
hexamethylenediamine residue, piperazine residue, trans-2, and 5-dimethyl piperazine residue etc. is 
mentioned. 
[0038] 
Tormula 5] 

[0039] In order to obtain the homopolymer which makes an above-mentioned 1,3,5-triazine derivative a 
monomeric unit Cyanuric acid TORIHARAIDO is distributed to a solvent. At the temperature of 10 degrees 
C or less, XI set 2 which it is made to react with 1st class or secondary amine which it has, and is 
intermediate product, and 6-dihalo-4-alkylamino-l ,3,5-triazine (for example, 2 and 6-dichloro-4- 
morpholino- 1,3,5-triazine or 2, and 6-dibromo-4-morpholino - 1 and 3 --) 5-triazine is obtained. This 
intermediate product and diamine, for example, ethylenediamine, A piperazine etc. is made to react to the 
bottom of existence of organic or an inorganic base (for example, triethylamine, tnbutylamme, a sodium 
hydroxide, a potassium hydroxide, or a sodium carbonate) under heating in inert solvents, such as a xylene. 
After filtering this reaction compound, separating a solid after reaction termination, washing this solid by 
the boiling water and removing the salt of a by-product, it is obtained by drying a solid. 
[0040] moreover, the resultant to which cyanuric acid chloride and diamines were made to react by mole 
ratios 2 3-1 3 - the resultant which the resultant, for example, the resultant which cyanuric acid chloride and 
ethylenediamine are made to react by the mole ratio 2:3, and is acquired, which cyanuric acid chloride and 
diamines are made to react by the mole ratio 2:3 preferably, and is acquired, cyanuric acid chloride, and 1 
and 3-diaminopropane are made to react by the mole ratio 2:3, and is acquired can also be used. 
[0041] Water or an organic solvent is made for cyanuric acid chloride, diamine, for example, 
ethylenediamine, 1, and 3-diaminopropane etc. to react as a solvent by the mole ratio of 2:3-1 :3 for 
acquiring the resultant of this cyanuric acid chloride and diamine under existence of organic or an inorganic 
base (for example, triethylamine, tributylamine, ethylenediamine, a sodium hydroxide, a potassium 
hydroxide, or a sodium carbonate). It starts from the temperature of 10 degrees C or less, and a reaction is 
performed by heating to reflux temperature slowly. After filtering this resultant, separating a solid after 
reaction termination, washing this solid by the boiling water and removing the salt of a by-product, it is 
obtained by drying a solid. , 
[0042] The phenyl group content compound which is the (E) component of this invention is a compound 
expressed with the above-ization 2. As an example of this phenyl group content compound, diphenyl ether, 
diphenyl sulfide, Diphenylsulfone, diphenylmethane, diphenyl ketone, a dihydroxydiphenyl silane, A 
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diphenyl silane, diphenyl methylsilane, diphenyl silane diol, The dimethoxy diphenyl silane screw (4- 
hydroxy diphenyl) ether, The screw (4-hydroxy-2-methyl FENIORU) ether, screw (4-hydroxyphenyl) 
sulfide, A screw (4-hydroxyphenyl) sulfone, a screw (4-hydroxyketone), Screw (4-hydroxyphenyl) methane, 
screw (4-hydroxy-3-methylphenyl) methane, 1 and 1 -screw (4-hydronalium kiss phenyl) ethane, 2, and 2- 
screw (4-hydronalium kiss phenyl) propane, 2 and 2-screw (4-hydroxy-3-methylphenyl) propane, 1, and 1- 
screw (4-hydroxyphenyl) butane, A screw (4-hydroxyphenyl) phenylmethane, screw (4-hydroxyphenyl) 
diphenylmethane, Screw (4-hydronalium kiss phenyl)-4 f -methylphenyl methane, 1, and 1 -screw (4- 
hydroxyphenyl) cyclohexane, 1, 4-screw (4-hydroxyphenyl) cyclohexane, 2, and 2-screw (4-hydroxy 
naphthyl) propane etc. is mentioned, and they are 2 and 2-screw (4-hydroxyphenyl) propane and screw (4- 
hydroxyphenyl) sulfide preferably. These may be used independently, or two or more sorts may be mixed 
and they may be used. 

[0043] the thermoplastics constituent 100 weight section which the loadings of this phenyl group content 
compound become from the (A) polypropylene regin, (B) polyamide resin, (C) polyethylene system resin, 
and/or (D) olefin system synthetic rubber - receiving — 1 - 10 weight section - 3 - 7 weight section comes 
out comparatively preferably. A shock-proof improvement is not found by these mold goods when 
fabricating using the obtained fire-resistant thermoplastics constituent under in 1 weight section, and even if 
it blends exceeding 10 weight sections, the effectiveness of the improvement beyond it is not seen. 
[0044] a total of 100 weight sections of the resin constituent which consists of the (A) component which 
consists of the above-mentioned specific combination, the (B) component, a (C) component, and/or a (D) 
component if it is in the fire-resistant thermoplastics constituent of this invention ~ receiving — an 
ammonium polyphosphate content flame retarder - the 1-100 weight section - it is 10 - 60 weight section 
preferably. In the addition of under 1 weight section, if fire retardancy is not enough and exceeds the 100 
weight sections, fabrication nature and mechanical strength will fall. 

[0045] If it is in this invention, it is desirable to add a compatibilizer in order to raise the compatibility of the 
polypropylene regin of the (A) component and the polyamide resin of the (B) component. The reaction type 
compatibilizer which has a maleic-anhydride unit, a glutaric anhydride unit, a carboxylic-acid unit, and a 
carboxylic amide unit as this compatibilizer, for example, a propylene-maleic-anhydride copolymer, a 
propylene-methacrylic-acid amide copolymer, a propylene-methacrylic-acid copolymer, a propylene- 
methyl-methacrylate-maleic-anhydride copolymer, the propylene-butadiene thermoplasticity elastic body 
that introduced the maleic anhydride, maleic-anhydride graft polypropylene, etc. can be mentioned. 
[0046] independent [ in additives, such as the crystalline-nucleus agent usually known well if needed, a 
crystal accelerator, an oxidation resin inhibitor, a thermostabilizer, an ultraviolet ray absorbent, lubricant a 
release agent, a plasticizer, light stabilizer, a pigment, a color an antistatic agent, a dispersant, an 
antimicrobial agent, and a strengthening bulking agent, ] to the fire-resistant thermoplastics constituent of 
this invention - or two or more sorts can be used collectively. 

[0047] The fire-resistant thermoplastics constituent of this invention can be manufactured, for example by 
the following approaches. Namely, the (A) polypropylene regin, (B) polyamide resin, (C) polyethylene 
system resin, and/or (D) olefin system synthetic rubber and (E) ammonium polyphosphate content flame 
retarder, The specified quantity of (F) phenyl group content compound and an inorganic fiber by the case 
Various kinds of churning mixing equipment (trade name), for example, Henschel mixer, The mixture 
obtained by inserting in a super mixer or a tumbler mixer, and subsequently carrying out churning mixing 
for 1 - 5 minutes A roll kneading machine or a screw extruder, The fire-resistant target constituent can be 
obtained also by carrying out melting kneading and pelletizing at the melting kneading temperature of 1 80- 
280 degrees C, using an extruder with a vent etc., if needed. Moreover, mixture which inserted the specified 
quantity other than the (aforementioned A) component in various kinds of churning mixing equipments, and 
was obtained by carrying out churning mixing is carried out with melting, and churning mixing of the 
masterbatch which was kneaded, and was extruded and pelletized is again carried out with the (A) 
polypropylene regin, and this mixture can be fused, and it can knead, it can extrude and pelletize, and can 
also obtain. 
[0048] 

[Example] In order to explain this invention concretely, although an example and the example of a 
comparison are shown below, this invention is not the object limited by this. The evaluation performed in 
the example and the example of a comparison was based on the following approach. 
[0049] (1) It is based on the perpendicular combustion test specified to the "combustion test of the plastic 
material for components of a device" of the fire-resistant evaluation UL subject 94 (Underwriter 
Laboratories, Incorporated). Thickness of 1.6mm (1/16 inch) of a test piece, 1.2mm (1/21 inch). 
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[0050] (2) Oxygen-index Japanese Industrial Standards JIS It is based on K7201 (the combustion test 
approach of the polymeric materials by the oxygen-index method). 

[0051] (3) Impact strength-proof sex-test Japanese Industrial Standards JIS It is based on K71 10 (the Izod 
impact test approach of a rigid plastic). 

[0052] (A) polypropylene resin (A-l): ~ melt flow rate: - the propylene homopolymer for lOg / 10 minutes 
(Chisso Corp. make). 

(A-2): Melt flow rate : the ethylene-propylene block copolymer for lOg / 10 minutes (Chisso Corp. make). 
(A-3): Melt flow rate : the maleic-acid denaturation propylene homopolymer for 60g / 10 minutes (Chisso 
Corp. make). 

[0053] (B) Polyamide resin (B-l) : nylon 6 (1013B (Ube Industries, Ltd. make)) 
(B-2): Nylon 6 (Kanebo nylon KPA3 (Kanebo, Ltd. make)) 

[0054] (C) Polyethylene resin high density polyethylene : Chisso polyethylene M680 (Chisso Corp. make) 
[0055] (D) Olefin system synthetic-rubber ethylene-propylene rubber : EP-02P (Japan Synthetic Rubber 
Co., Ltd. make) 

[0056] (E) Flame-retarder (E-l) melamine conversion ammonium polyphosphate (E-2) covering ammonium 
polyphosphate : TERRAJU C60 (Chisso Corp. make) 

(E-3) Hydro talcite : DHT-4A-2 (consonance chemical-industry incorporated company make) 
(E-4) Phosphoric ester : triphenyl phosphate (Chisso Corp. make) 

(E-5) Covering red phosphorus : NOB A Excel 140 (phosphorus chemical-industry incorporated company 
make) 

(E-6) Polyhydric-alcohol (E-6-1) dipentaerythritol (Koei Chemical, Inc. make) 
(E-6-2) TANAKKU (Nissan Chemical Industries, Ltd. make) 

(E-7) Triazine frame content compound (E-7-1) melamine resin : EPO star S12 (NIPPON SHOKUBAI 
Make) 

(E-7-2) Melamine SHIANU rate : MC440 (Nissan Chemical Industries, Ltd. make) 

(F) Phenyl group content compound bisphenol A : 2 and 2-screw (4-hydroxyphenyl) propane [0057] Each 
component of examples 1-4, the example 1 of a comparison - 3 above-mentioned was supplied to the 
Henschel mixer (trade name) by the blending ratio of coal given in the below-mentioned table 1, 
subsequently stirring mixing was carried out for 3 minutes, and the pellet type object was obtained by 
extruding in the shape of a strand, after kneading this mixture at the melting kneading temperature of 250 
degrees C using a twin screw extruder (Ikegai place incorporated company PCM-30), cutting, and 
pelletizing. After drying this pellet type object at 80 degrees C for 8 hours, the test piece predetermined with 
the molding temperature of 250 degrees C was produced using the injection molding machine (Jby 
Japanese-made steel incorporated company28SC). Fire-resistant evaluation, measurement of an oxygen 
index, and a shock-proof trial were performed using the obtained test piece. The result was shown in Table 
1 . In addition, the notation of each component of a publication expresses the above-mentioned semantics to 
Table 1 , 

[0058] Ethylene-propylene rubber EP-02P as a (C) component 19% of the weight for Kanebo nylon KPA3 
(B-2) as an example 5 (B) component as a (E) component 22.6% of the weight Melamine conversion 
ammonium polyphosphate (E-2) 47.4 % of the weight, Supply the EPO star S12 (E-7-1) to 9.5% of the 
weight, and DHT-4A-2 (E-3) is supplied to a Henschel mixer (trade name) at 1 .5% of the weight of a rate. 
Subsequently, stirring mixing was carried out for 3 minutes, and the masterbatch of a pellet type was 
obtained by extruding in the shape of a strand, after kneading this mixture at the melting kneading 
temperature of 230 degrees C using a twin screw extruder (Ikegai place incorporated company PCM-45), 
cutting, and pelletizing. After drying this masterbatch at 80 degrees C for 8 hours, the 100 weight sections 
are received in the polypropylene resin K1008 (A-l) which is the (A) component. This masterbatch is 
supplied to a Henschel mixer at a rate of the 112 weight sections. Subsequently, stirring mixing was earned 
out for 3 minutes, and the pellet type object was obtained by extruding in the shape of a strand, after 
kneading this mixture at the melting kneading temperature of 230 degrees C using a twin screw extruder 
(Ikegai place incorporated company PCM-45), cutting, and pelletizing. The test piece predetermined with 
the molding temperature of 230 degrees C was produced for this pellet type object using the injection 
molding machine (Jby Japanese-made steel incorporated company28SC). Fire-resistant evaluation, 
measurement of an oxygen index, and a shock-proof trial were performed using the obtained test piece. The 
result was shown in Table 2. In addition, the notation of each component of a publication expresses the 
above-mentioned semantics to Table 2. 

[0059] Each component of an example 6-13 above-mentioned was supplied to the Henschel mixer (trade 
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name) by the blending ratio of coal given in the below-mentioned table 2, subsequently stirring mixing was 
carried out for 3 minutes, and the pellet type object was obtained by extruding in the shape of a strand, after 
kneading this mixture at the melting kneading temperature of 230 degrees C using a twin screw extruder 
(Ikegai place incorporated company PCM-30), cutting, and pelletizing. After drying this pellet type object at 
80 degrees C for 8 hours, the test piece predetermined with the molding temperature of 230 degrees C was 
produced using the injection molding machine (Jby Japanese-made steel incorporated company 2 8 SC). Fire- 
resistant evaluation, measurement of an oxygen index, and a shock-proof trial were performed using the 
obtained test piece. The result was shown in Table 2. In addition, the notation of each component of a 
publication expresses the above-mentioned semantics with each table. 

[0060] Each component of the example 4 of a comparison - 8 above-mentioned was supplied to the 
Henschel mixer (trade name) by the blending ratio of coal given in the below-mentioned table 3, 
subsequently stirring mixing was carried out for 3 minutes, and the pellet type object was obtained by 
extruding in the shape of a strand, after kneading this mixture at the melting kneading temperature of 230 
degrees C using a twin screw extruder (Ikegai place incorporated company PCM-30), cutting, and 
pelletizing. After drying this pellet type object at 80 degrees C for 8 hours, the test piece predetermined with 
the molding temperature of 230 degrees C was produced using the injection molding machine (Jby 
Japanese-made steel incorporated company28SC). Fire-resistant evaluation, measurement of an oxygen 
index, and a shock-proof trial were performed using the obtained test piece. The result was shown in Table 
3. In addition, the notation of each component of a publication expresses the above-mentioned semantics 
with each table. 
[0061] 

[Effect of the Invention] Without using a halogen series flame retardant, the mold goods which fabricate the 
fire-resistant thermoplastics constituent of this invention, and are obtained have advanced fire retardancy, 
and are excellent in impact strength-proof Therefore, this constituent can be used very suitably as fire- 
resistant materials, such as home electronics, a building material, OA equipment, an automobile, and a rail 
car. 
[0062] 
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6 


5 


5 




ii, — ( & 




7 


A 


5 


7 








7 




3 1. S 


3 0.9 


3 0.1 


2 9.3 


3 0.5 


2 9.7 


29. 1 


3 1.7 


2 8. 6 


UL94V (1. 6mm) 


V-0 


V-0 


V-0 


v-o 


v-o 


v-o 


V-0 


V-0 


v-o 


UL94V ( 1 . 2mm) 


v-o 


V-0 


v-o 


v-o 


v-o 


v-o 


v-o 


v-o 


V-0 


I ZOD (/ v 
KJ/m' 


6. 5 


7. 2 


8. 0 


9. 5 


8. 0 


8. 7 


7. 5 


7. 8 


8. 0 



[0064] 
[Table 31 












it««7 


Jfc*wa 


A- 1 


4 7.2 










A-2 




4 4 


4 4 


4 0.3 


40. 3 


A- 3 






1 0 


5 


5 


B-2 




1 2 


8 


6 


1 


C 








1 0 


1 0 


D 


1 2 




1 2 


1 0 


1 0 


E — 1 




2 1 








E — 2 


2 5 








2 2 


E-3 


0. 8 


X 




0. 7 


0. 7 


E-4 






1 6 






E-5 












E — 6 — 1 












E - 5 - 2 












E 7 — 1 


5 








5 


E-7 — 2 




7 


5 


7 






2 4.0 


3 0.7 


2 4. 2 


2 2.5 


2 5. 5 


UL94V (1 - 6mm) 


mm 


V-0 








UL94V (1. 2mm) 




v-o 








i z od (y 

KJ/V 


3. 5 


< 2. 2 


8. 1 


10.2 


5. 5 



[Translation done.] 
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(74)ftS!A 





(54) 3WIKtt!l!HnBtt«fB»»» 



(57) mm: 

mm] «K©iw8tt£*ru mmmtcutituma, 
new*. 

[»i*#K]l) (A)#'J7'at»Slll, (B) 
^V75 FJMtt. (O #yi*U>jRttlB*J«fctf/* 
fctt (D) tl/7 -< >^tS=fA*^^cSS»nJ^14«Bi 

fflj&^i 0 ossauc^tu-t, (E) y>grr>* 

A^WMttSS'J* 1 ~ 1 0 0 SSgP<DfS^-C^W3 # 

(F) Tfa{ti-c^sn*7*-;us^^b^j*i~ 

fom-Clb-o-C, (B) / (E) ©Mtifc* 1/0. 3- 
1/2 0 iT-So 
[-ft 1 3 




(^(fXtJO, S, SO fl CO. SiH,, Si (CH 
3 ) Si (OH),, Si (OCH,) ,*iJ:o*T;u* 

1 — sor-'m^x. 7KKScDt,^-rn^-c*s) . 



1 

im>mi] (a) *';-7*afu>^«si t (b> #y 

7? KUffli. (C) ^'M^u^Mteitf/Sfctt 
(D) ^ >^^rfA^6^SI»WStt»BlfflfiS 

$51 0 OSSSPCCttLT, (E) ^'JUygTy^ 1 ) 
A^WHiSS'J* 1 - 1 0 OMgp©fiJ^-C s $Wr-&»j^ 
tt$^tt«*II^-C4> -> T . ( B ) / ( E ) OWLS. 
Jt*U/0. 3-1/2 0^** 

CI»*512] (A) #y^nt:v>3fitHl. (B) #y 

7? KtffBt. (C) # ';i^U>*lflfli*$ J: /*/<:» 
( D ) >3ft^tR=/ A#> 6 &&&pJ9Itt«tJlf ffl/S 

«ii o oMgpcc*tu-c, (E) #y y>«r>*-3 

A^W»M?r<J£ 1-10 0*JMP*jJ:CJf ( F ) TI2{L 1 

•c* s n s y s. ~)\>&^mit-&m* 1 - 1 o s*sp, © 

(B) / (E) <om.mW\/0. 




(SOTXteO. S. SO,, CO. SiH„ Si <CH 

3 ) 2 , Si (OH)„ Si (ochj .teiyrw 
i~8©r;m : ;us, *gt£©(,>-rfta>"C*£) . 

tfS*^3] (A) <)<^aEU>S1S)!l2 0-9 5I 
S3P, (B) «X'J7 5 OttSP. (C) 

y x 5=- u >3M»Bi 1-30 MSPfc J: tf/S fc« ( D ) 
*U7<^(S^3~3 5ill|i!!P6&"3, ^©£- 
&t# 1 0 OMfiP£ttSJKlBiaitt»)IS«JSlS ! »*ttfflT* 

c £ £ -r ^>i«jJ?3H 1 1> o < um^m 2 1 e*g©st 

^•jAi, «t*sy>s«s. mm, mmmm^^^. m 
m&mmm. mimmm, sn7*3-*. *$j:cm. 

3 , 5 - h U r ^ >»«dW{t^W* D St* 
ftfc 1 8fcLt£ ©ig^fl^Sil-r * 4 C £ *«f«£ -r 4St 
3}<JI 1 - 3 ©i»m*» 1 3«8B«©IWIISffi»^iaBtt«/W« 

3 , 5-h'J r ^ >#»**^b^ft*> 6 & SS&MKN 
t?* £ C £ «$iiT 2>l»^aa 1 - 3 OUTtl* 1 «IE 
^©KMti^im^ItfflfiS^.. 

CW^6 ] #y y vKr^-f a, /WKo*;i/-y 



(2) 1 1 -2 3647 2 

2 

^hfeJ:!>'l, 3 . 5 - h y T >#te#W{ b^Blrt* 6 

&-5ii£»«$pj#s. * y y >i7>*^') a 1 msp&c 

*fLT. j\J FUtuVV-J V&0. 0 1-1 MSP, 
1, 3, 5 - h UT^ItfltettHt&ifttfO. 1-10 
S*SP©f iJ^-CIB^ 3 tlX (, » * C £ fcttft £ "T S SfJjtfl 
5 iai£©fli^14^ WSItttSf Biffin. 
[»j|&B7 ] 1 ~6©C>Tn*> 1 JHEi8©»jRSt!fe 

toiUSrattlBttfifc» 1 ooMtaucfcfU 8BtK8Kb*Sti 

41-30 mmmom^-cm^ uxu ^mmnm^imn. 
10 mnmm. 

mmm8 : 1 -7©o-rna> 1 JBiciets©it« 

ttfNl lafflttttMiilifiEW fcflMRf 4 )&#© 5 % . * y 
MbO/cfgcc, #y:/neu>3MStfliK:ge£u ff 

msjm&mwmmi. 

[0 00 1 ] 

20 mt^mtitcmmm^mmammiK.wri. mim 

3U&*>JS3R3i©^a y>^St«SiJ4ffiffl-r i, C £ &< fli 

aattwisafiSfttKiwr*. 

[0 00 2] 

[«e*©SJB] fit* J: "3. ^nj^14OTI«*©IK*tt. 

mitt, mm&vk, warn, nafffi&toxvmmm 

if4«Dfe£ur < mmmmmt* gssmsp 

30 «^©#«©^spjc*flasn-cir»s. ifi¥. cn^offl 
^»-c©»«Rtt©ss»«ia* 0 . «^©^w*i=fTbn 

'Xt&mt^WlitT £©Jt*R86«£ *«8I 

©E£-r*;£&#Se>ftTSft:„ C©ftIHt^)il 

^j««n^si^i4*5t#e»n4 *>©©> R^flnxtt^wni 

[0 0 0 3 ] WI^BS5 6 -2 6 9 5 4#^S, 

^B8BS5 7-8 746 2^fR, *5j:^ggHS6 0 - 1 
1 0 7 3 8#^$B(C«^*M«{b^J («*tf. 7K®!{b 

h & £) y ^'a tr uxcasjra L/cfflfiS^*^^s ^ 
>tssiicmfln u fcfflsj^. wi a w;*^ b^? y ^ -> a 4 



3 

[0 004] #BflBB5 9 - 1 4 7 0 5 O-^&ffi&C 

b, »;>«jT>^^Afcb<«y>«!T5>i l. 

««h#cd f «; * ^ttcc^o , mmm^tc 

[0 0 0 5 ] <RfRJIB5 2- 1 4 6 4 5 2-^&$R, «fBBB8 10 
5 3 - 1 0 8 1 4 0 ^f<&$R, WBBT 1 -2 0 34 68^ 
&«:fo<fctWfr£#R2 6 2 8 5 0 3 # U ^ 

C ft e> 0«9flg«a^«3 B«0R3lJDXtt<Z)(ST« tb«W4>ft c > 
[0 0 0 6 ] 

itt^U, »«Wt©*»3ftA^a0l^^»6ft4* 
y >*»IB*-^ - x i i/c#^n y>^oli^; 20 

|>Ci^:lt±i^ CCD^pmCcS-^*, #»!&*SE05l/ 
*^©iH^*#U irtB»ttK:«ft/c:flt»iH,3&s»&ft 

[0 0 0 7 ] 

[««&«?»T£/cfc<D*K] *WJjfc«yTte7S3ft 

1) (A) #y:/wfcru>*im (B)*';r2F« 
st, (o x.*i<>mfflm*3£v/*ttiz (d) * 

-y >»di«^^6aai»ii^*is»«* i o o 
n»^ur, (E) *y uvKTv^-^A^frit 
MEM* i-io oms^cDfij^r^wr^ii^tt^nj^ 
ttwmttjsswr* o r , ( b ) / ( e ) commit® 1 / 
o. 3^i/2ox*&zct%ftmt?zmm&tmm 40 

2) (a) #';^ob-u>*wii. (B)#»;r5F« 

81, (C) #y x^u>^J!t*5J:t>V^/cB (D) * 

mmmtttor, <e> #y y >Kr>*^A^wii 

flSW* 1-10 0SSSP&0* ( F ) TIB<b2 TH3ft& 

7*~frm&m<t&®*: 1 - 1 osssb, , cdw&t* 



WHPF 1 1-2 36 47 2 
4 

[fb2] 




(SCtpXBO, S, SO,, CO, SiH 2 , Si (CH 
,)„ Si (OH),, Si (OCH 3 ) 2 fcJ:tfm 

u>s©ii-rft^r*o, Ri-Riou*^ mmwL 

l — scorns ^S, 7KStScDi^-rft^rab^) «, 
[0 0 0 8 ] 3) (A) ^y^Pt'U>^S*fll2 0-9 
5S«SG, (B) *yrs FtH2-7 01W, 
(C) si<yx^w>^TOll-3 OMWfcJrtf/Sfc 

«(D) -y >^dA3-3 hMMW^hta 

4) ^yy>sr>^^AM»iW, #yy>« 

<t, iiym wasix^f/k mmmrn 
mm, mmmk®, fcjcon, 3, 5 

- h y r ^>#«d*ft^»^6&4»J: 1 

««±<b o^m^j-c^ ^> c t zmmt-rzmz 1 > 
3 ) «(Dc*rft* 1 mic%m<Dum&m»]MVkffim 
mm. 

5) (E) #y y>«r>w*AS«!l««*#y y 

3 , 5 - y vTt?>&ft&m<t&mfrhtezm&nmm 
± 1 ) Jfh~3) aoc»fti*> 

6) Jifjy^m^^ FP^^t-/ h^Sofc 
cxi. 3, 5- hyr^>#»dWb^W^6tt4iB^ 
mbsjw^ d<y y >®r>^^Aimsspcc*tur, 

;W Fn£;Hf^ F#0. 0 1-1MSSB, 1, 3, 5 

-hurt? >#*MrtWb^n«* 0 . 1-10 mm%K<D%l 

^riB^ 3 ftfeS^MBSW-C* 6Ci *«Mft <LiT 

[ 0 0 0 9 ] 7 ) fulB 1 ) 6 ) m<D\<>Ttlfr 1 SfB 
t^Jfj»14^aM4«JltfflJS!?» 1 0 OSMKCttU M 

«5»<b*K«l* 1-3 0*«a5©»^riB^0TttSM«S 

8 ) flfB 1 ) 7 ) «CDl*Tft3&> 1 JRCcfatScDSfj^,ti 

u>»«IIBfiW©iS»*^»*lBi. SIR. fflffiur^u 
* MfcLfcfftfc, #y ^neu>^iifl^cgB^u, 

[ooio] ^m(DM%&&yv h'U>^fSBiffl^^ 

flt«;-rs (A) fijw^Ptuvswiiiim 



5 

iL/t^afl/>i, x^U>\ ^7 U >~1, ^>r> 
-1, •M a -fe>-l, 4 -^;l"^>-r>- 1 , ^^-r 

lll±<Da-*Uy a yt (Dfagk^m^fc fc 0 < « C ft 

6©2«±oa^w*^w*c<!:*sr#^. «tc, #y 

[001 1] *»H©«J|g««»(D«lfiR«»r*S 

(B) fiSWJ7$ FW\ #y v~»c«*D«U&2H io 

y r s F\ Mi^V7 5 F^e>i»»n/ci«*/c« 

»cc fcfiX© i> <D ifim ftf 6 ft £ # , c ft h &c PR^ 5 ft & fc 

[0 0 1 2] Ill*fc#!/T3 KiB, l«&±©»ftMB 
imi?*Jl>#>Wt£ 1 Wa±©IBISlK^r 3 

t-{P>-66, t^u>-610, t>/P>-l 1, 
Cft6*2««±8ffflL/T*>Sl>o 

4# yr 3 KB, i «^©3r#j£r s 

F (t-{a>AHBA/6) *\ fU7^Hi 30 

f (t^ua (») ■» m&mtfbtiZo mc^mm 

Ffc«8T*S. 

[0 0 14] (C) ^OT*^^yxfb>^ 

HWWiurB, «ss^y^u> (hdpe) , tp« 

g^'JXf l/> (MDPE) , ftSK#'J^^U> (L 
DPE) , S0«g^«;x^!/> (LLDPE) ^ 40 
C i **C* f# £ ftfc»SBW*J8 C * r JSS»ift «t 

yx^u^SSsiA*. 

[ooi5] ( d ) mft~cfoz>*i<7 i 

fl5^tl/tB, m^^U>-:7*ut: 9 U>rfA. x 
-^x>:aA£{£/JjT£<D^ KK<DlHBtt«im-2 50 



1 1 -2 3 6 47 2 

6 

[0016] *^CDlK^14^pJffitt«Ilffl^CD»«S 
ffjRS»*l»C^«lli«fi»»», (A) #y^otu>* 
«tf§£2 0-9 5MS&, (B) #yr3 F8Wg*2- 
7 0SSSP, (C) #yx*U>3ft«l»1^3 0MSR 
:fc\fctf/£ft:B ( D ) -f >*&RRrfA*3 -3 5 

mmsmn^m^Os *©^tf-#i ooii^^, 

«JS«TC*£ Q <fc0»*L<tt (B) ^3-3 01 
SSP. (C) *&»#S3-2 OfiSSP, (D) J&9^5- 
2 0tlSt s^(A)^r, *<D&m* 1 0 0 

[0017] (E) isE^r*s#y y>®r> 

*^^AS«ii«BWB, ^y y>»r>*x«5Ajp», 
*yttt»#y y >i7>^Ai, mmv>m&, m 
m. mmmm*AT)i>, mmmmmm, m?5ki£4Mb> 
«r^3-ik Wtfi, 3, 5 - f yr^>#»^w 
{fc^«»*»6ft4»J:»)»Kftfc 1 »;U:£©ffl£JiM&SO 
-e&£ 0 Wc, #y y >87>^^a/a^ fo*;w 

W h/1, 3, 5 - h 'J7^>tttMft^BOM 

tb&U/O. 0 1-1/0. i-iot*4»BSiI*W 
«tt^»3WiW'C**. W«c»*L/<«l/ 
0. 05-0. 5/0. 4-6t^^ 0 

[0018] R#y y>i7>^^?Aiim #y 
y>i7>^-)A, ^7?>f^yy>»7>^ 
^ a, *;^<3;i/sj<y y >i7>^^^A^>L/< Btsa 
#y y >»7>^^A?wsciw^r, 
7 = >^yy>B7>fc^A. HBM«yy>»y 
>*x^A«»*ttcc«ftt:iiSfc**fmtc^r* 
& B c ct^ 7 s y y >i7>*^^Ai«, 
3>*^v-<b*teffl(D#y y>i7>^-)A^ 

1/99-15/85 ©S^ri^ L/ 6»« 
2 5 0-3 2 o 9 cr»B#lffltt«R-r&c:<btcJ:or, 

y y >^7>^^ ACO^B?:^ 5 3 >^/7-tSB 

^j— cca*L/ytt>©r*s. */c ?M^yy>f7> 
^^Ai(t #y y yMT>^^A*&f$fflm-ew 

mt>L<te'?J ?n*!7°^)l'itL>tci><DX*$>t), Cft6 

co^y y >Mr>*-^A©**8tt«. w^t«, ioi 
mwdtwkw* v y 2 4 isbsijwp • *> ctcik. 

[0 0 19] v-Z^o^^iMttCffiffl^CSiWIItiL 
TB*#3iftUC< <B^tt^«ftfc«W%»fi»'r5ift 

§6f tiswflgaof j» nmttwjs© i^rnr *> fti^, torn 
^+f»ib, ry^«j»s ^yr«JK, ^^3>««g, 
His ^«3->m ^U^>Siflg, *^UX»)IB, 7 

^ > wn^c^vf bttwigs o < «*ft 6 * -f ^ 



7 

[0020] y>iT>^^^A«, $i P n oi 1 

H) , *X*x **P/3 0 (iSo^g, b*± 

S) , f7^^C60 (IftfrS. (ft) H) , 

f7-J^ a C7 0 V (t*) R) , *X£ 

77AAP42 2 (i§p a p£, ^*Xhtt») . *X£:7 
7AAP4 6 2 (ffip a n«. ^*XHttM) 3fe^*Wf4 

[002 i] mmv^m^toxte, »;>sm^>, 

[0 0 2 2 ] */c, Lttt, IlM^iSnt 

tcbCO, AOKttHBgS 2 - 1 2 54 8 9#^«CcB8^ 

;WMB© «fc 9 ttMKfbttWm, *i>ttx * u >*#M19 

ft, miRp D piUT^, Fl 20 0* 

{b¥I*fl*)«> , yw*x*-fe;H 40 (ffip a p«, « 
Ib^XJicI*)^) *W«HJr*4. 

[0 02 3 ] WiiM^fJl'iUt^ TfB 

tfb3] 




[fb4] 

OR16 (pR17 
OR19 O 

T?jS<**i£fbd«rc**. 

[fb3] (SOT, xteO, l*fc«2**U Rl IS 
OR 1 2 1 -9©««*/cK» 



(5) WRWl 1 -2 36 47 2 

8 

R 1 3 , R 1 4SC>'R 1 5 te**^ *fc»g^R» 1 ~ 

■otOtfcJ;^ R13, R14, R 1 5\t*m<D£<D{iL 
■(C*r>r*><tt***. 2, 4, 6{feWff*L/t>) o 
[fb4] R16, R17, R18, R19tt* 

n^na^L/rTksRM-^s/cwwas**^^, rib 

= R17=R18 = R1 9 =Yl(DW&*m< . X' «2 
10 [0 0 2 4] ±8B<b4(C*5^r. WSIIitt, t;i^;i- 

r ry-jH, ry-W 

8S«IiltBbKn*yx u7;^>/-ik fx 
•^xy-;L-F, t'X7xy-Ji/A, ^tFntv^x 

[0 0 2 5 ] ^(Dwmmcfcmvz ^mmm**?- 

30 s^i/^? ^r-;i/Ahx^ x- k ^^u^;^7x^Jl/$ 
x?x - k MJX ( v^'nf x^;l/) ^X7x 
— k h y x ( o -v jl^ji) #x:7x - k 

hUX (p-7^^7x^K *x:7x-K bVi* 
7f;l/$^7x- k i/ (-fv^af^x^l/) 7* 

^tfX^x- k O -7i^7x^^^l/^W 

X^^-h, hUX(2. 6 -^^^^^x^.;l/) *X 
7x-F v fX (2. 6-^Wx-W7x^ 
^X^x-h N fX (2, 6-^^1/7*^) 4- 
V— x^;P^X^x- fX (2, 
40 6 -^^7x^1/) 4-^^7x^;^7^- 

h, fx (2, 6 -^^^;u^x^;i/) 
^;U^X^ x- k fX (2, 

4 - 4V ^CltVl/^ ji^.^^X^ x- h, t'X(2, 6 
-VJ*)l>V x^;b) 2->fV7"Ot'Jl/7x^WX7 

x- hRtfCft6©»£W*fi§Stf »*L<BhU 

7x^if^7x-h ) MJ^l/i>WX7x-h, f 

x (2, 6 7^^WX7x-FMcn 
[0 0 2 6] ^«^JK«Rff»Ji l/TW, ^fllft^B, »K 

50 X;b7y 3>&tt#*tf6ft4o 



(6) 

9 

[0 0 2 7 ] ±9&D&mit&mt Ottt, Ca. Ba, St, 
Mq, A"k TK Zn, Zrte£&Srti*t>MUtlZ>7T:M<D, 7K8£ 

ti h <DW&fr hft&i t^m . ^ /c&j si <r>m tm i> l < « 
mm, mums, mtv^x-vi*, mm. mm>^ 

IS, ;W Fa*;HM F [mq,ai 2 (OH) 16 co 3 -4H,o] , tj 

tVj-J b [AlaCWSiQi -2htO] , -fe yif -f F [K,0- 
A1 2 0 3 -6510, -2^0] , ^-fP7o-fh [A1 2 0 3 MSiQ • 
h^O] , ^>F:f^F [A1 2 0 3 -4S1Q, -2H 2 0] t [3 
MgO* 4SiQz • W 0] m*mi*tLifiT?i*h. 
[0 0 2 8 ] Sc^T?fc»*L< tt, >W Fta^JHM F 

Stfb^>r£>0, tt'W FpSuum vit-smx. — » 

=SW [M Z \_ X M 3 \ (OH) J ^ [A n " x/n ] x " • mH 20 
2 0 (CCt, M^BMg 1 *, Mn 2 \ Fe'\ C 
o 2 \ Ni 2 \ Cu 2 \ Z n 2 + fr£CD2^JSr&0, 
M if «Al'\ Fe 3 \ Cr 3 \ Co 3 \ In 3 + fr£<D 
31B^»rc#>?), A n -(iOH", NOr, co 3 2 -, so 
« 2 ", Fe (CN) 6 3 \ CH3COO-, fa^m-i* 

*y^->Bl^*>JtC^©nffior^*>'C*0, n 
Bl-6t*^ mBO-lOtftO, x&£0<x^ 
0. 0 3(DfSH^C*So ) r#>£ 0 SS'W Ftf#;Hf-Y 
h»t^»iUttt, mJRfii, DHT-4A 
(fSp d p«, fi»Pfb^X«»S;*tt«) , DHT-4A- 30 
2 (^p D p«, BfOf^Ii^liS) > DHT-4C 

1 (Ip a p«, «SMb^X«»S^tt«) > TW*4V 
-2 <iSi&«, BWfb^XJRflcSC^H) , *a-*- 
h-5 0 0 ttffi<b^X«»a^«J!l) , ^3 

((Sp d p£, ««fb*x««acAtt 

fb^xiMfcS^aR) , *h-9-f-2200 (^p°p 
2, Wt^li^ii) 40 

[0 0 2 9 ] Ki^^X^? t S U-Ctt, ftK 

3>«^y*^9A^6atfh«*a»^bd«r*o, 
WttccUfc^b^«*>*«W«:*ftSti*. 

[0 0 3 0 ] HKSR1*HSSi Uti*. <Z> 
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*MBT?ft SJKOft £ fcBWBW bffjr* £«W 

3&s»«««4*i^ l/c £ * wm&mt&oizmirr z> c t 

<a»ttfb^«iortt«A«, r>^e^r, tju*u* 
«{b^», riU*y±«^fb^*fcttWWRfi»r 

^a, ^y5Afci/<tt-ry*5^»jAf|E<D*BWb«y. K 
{b^i (asifbWfciVttK^bW*^) , ^K^, KM 

wMiotit rnttt. mwm, ?v 

[0 0 3 1] ^l7;l/3^^iLTB, ^>^X'JX'J 

[0032] l. 3, 5 - b yr^>#ttS«fb£*w 

^oiMir^fMM^iim 1, 3, 5 

- b v r t»wm», mmmi> b < mtmur ^ s b y 

TV>>it&m* 757F'J 7^>ft^7^ft FSB 
iy^n-;u{bJ^R^j|B^jSJ£S#A:*^ft, 1, 

3. 5- h yT^>*#»*tc*r**^f*^**ifs 

[0 0 3 3] 1. 3, 5 - h y r^>Ra»f*0^ttffil<b 
U- b (TEP IC) , 7d"JOW5>, T-feh^ 

S#Ti~$>. 3, 9 -t'X[2 - (3, 
-2, 4, 6 - h y rift? x^;l/]-2, 4, 

8, 1 0 -*r F^^^1fXh*d[5, 5]*?>f r ^>(C 
TU-^7t^» t 2, 4-^757-6 - [2' - 
^ yyy^- ( T ) ] -X^-JV- 1,3,5 
-hyrt7>, 2, 4-^757-6 - [2* 
<i^2vy;u- (i' ) ] -x^^-i, 3, 5-m; 

Tz/> s 2, 4-^757-6 - [2' -7*nf;W 5 

#yy;i/~ d' ) ] 3, 5-Fyr^ 
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X 2, 4-^7^-6 - [2* -^;W5Wy 

(T ) ] 3, 5-m;t^>, 

2, 4-^T^^-6-[2' -^>^;m s #vyji/ 

- (T ) ] 3, 5-h'jr^>. 2, 
4-y7^-6 - [2' -^V;W^7V^- 

(1* ) ] -x^;l/-l, 3, 5~bVTi>>, 2, 4 

->?y ^ y-6 - [2' -^'^-r ^ #vy;i/- 

(r ) ] 3, 5-hyy^x 2, 4 

-j?T5 ✓-e - [2* -tf*^;U>f ^ #Vy ;u- 

(1* ) ] 3, 5-h«;r> > >, 2, 4 10 

[2' -/^jw^yy^- 

(1* ) ] -x^;U-l, 3, 5-h';r^>, 2, 4 
-^75/-6 - [2' -f^W ^ #V*J)l- 
(T ) ] 3, 5-F'J7^>, 2, 4 

-^7^-6 - [2' -^>fv;W5^7V;i'- 
(r ) ] -x^;u-i, 3, 5-hyry> 4 2, 4 

~^T^y-6 - [2' -7 ^ #Vy;U- 

(r ) ] 3, 5-Fyr^>, 2, 4 

[2' -x^;b-4' -^;W^# 
( 1 * ) ] 1, 3, 20 

2, 4-^7^-6 - [2' -7j:^;V- 4* - 

y^w = ^/y^- (r ) ] 3, 5 

- b y7y>, 2, 4-^75^-6 - [2' 
>>)l-4' ^ #VV)l>- (1* ) ] 

-l, 3, 5-h i ;r^>, Fyry^-^u- 
K h yr £ h yy vjuvzstx u 

[0034] «s^u<«wii7^ h yr^>ffc 
^j<D^fffi»ji or«, y>BM^s>, w;>l^ 30 

y^^>, p- hJi/x>xw>iy7i>, y >g^ 
>yy7t^>, t'ny>io^'7tax ffi^y 

>y^7t^>, *^$^>v^y^s>, «^-<>y 

^y^*>, p - h;bx>x;^>S^>V"^7t^ 
y>a7-feh^7t$>, b*py>B(7-bF^7t 
»B^y>MT-feh^r^5>, W7-bh^7t 
«»7l2h^7t5>, t^ffi7i2h^7t^ 40 

>, B^ , ?f7"teh^7t5>, p-b;Ux>x;b* 

>K7thyrt5>, y>i7^yp^7t5>, e 
ay>»7^yom5>, i^y>S!7^yo^7 
isr^yp^7t^> t ii7^ya^7t 

*^K7^ya^7t5>, *-5K^7^yni/ 
y^sx i^^K7^yp^7t5>, p-h;i/x 
>^w>B7^yp^7t$>, y>i^r^M7 

t'P'j>^r^7;x »&y >i^7^ 

^^7^M7 5>, l^^*)i^7^.JM 50 
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p-Ml/X>X;I/^>I^7^M7;>, * 

^u>x;u^>^r^yn^r^^>, **u>yuu* 
>K^7^W7^>, y^^y;^W>i^7^ 
y^^y;i/x;^>i^>vy7t^>, ^^^y 

7^ya^7t^>, y3?^y^x;^>i^7^M 

5 x;i/7 7^>K7'feF^7ti>, 
7r^>l7^ypW5>, X;l/7 7 ^>i^7^ 
;U^^^>, 2, 4-^75/-6-[2' -y t^M 

5 #vy;u- ( r ) ]-x^;v- 1 , 3, 5 - b vr 

^>^vt/7x;«ftm S^*>isTZU-bm 

4»«ctm» cne>co2ffi«±co«ffifcpjgEr 

[0035] 7^F 'J7^Wt^B47^ft FJRi 
[0 0 3 6 ] S/c, 1, 3, 5 - b y7^>£r#t&4 3 &C 

yr^vw^^rrsfbdWtiioiRL/^ttt-r*** 

[0 0 3 7 ] ^/^^^75/I, ^^^^7^2, 

»7^E ^xW^l, ^y7'at^7^ 
g N ^7'Pb^7^I, ^^;l/7'Pb^7 5/l, x 
^i^PWS/I, ^>fV7'Pt , JL'7^i, 
-n~y^;br^^S, iP-n-T'PtW^l, ^ 

n - •f&frr ^ /i, x^;b- n - :/^;uy 5 -/ 
3, ^Pb^-n-^'W^l, -fy^pe;U-n 
-^^W^I, ^/^V^Jl/7^1, %>4V? 

^vy^^S, yf;b>fy^;i/7 5^ x^jWv 

Pb';Wv^;P7^I, ^y^>^r^l, 

>^;b7^1, ^pfjKy^^^l, -fv^P 

^v^;l/^>^;l/75^i, ^y^ws^I, 
^+^7 5/S, yf^+^7^1, x^;l^ 
^+^7^1, ^Pb'^^v!, 
Pb^^^7^1, 11-^1/^^7^ 

-fv^jK+^7^1, ^>^^+^;u 

7 5/1, t/bFP^^I/7^1, ^bFP + 
VxW^l, ^ybFPf^PbW^I, 
^bFP + ^Pb^^S, -fcyfc: Fn^WV?' 
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Fo + ^+^r^yS, i/t FP^i/^Jl/T^ 

>>T^>£SS, 1, 3-^7^7^;^!, ~r V ^ 10 

^*1f^*U>^T5>g|3k b-<^>>>g|S, tra 
ns-2. 5-^*;l/hT-x^y>«a93WW £ft 

[0 0 3 8] 

Ub5] 




[0 03 9]±a©l. 3, 5 - F VT^>l£a»{*£* 

y^54 f**«k:#iru l o°cwT<DMgrx is 
**tTS l«fcb< B2«r 5>iSHB3*rit>BM*T 
4)52, 6-^a-4-7^t^7^-l, 3, 5 

y-i, 3, 5 - h yr^>fcL<«2. 

"4-«^'jy-l ( 3, 5 - F VT*J» g£ 30 

W(*i> ; 75>«^fU>> ; 7^>, t-^^> 

>, h y zr*frT ?K^b^ J- y ^a, *BMb#y 

[0 040 ] l/c, ^7^^Ki7P7>f Fi^7^>g 
i«r*JH:b2 : 3-1 : 3 "CJgjt^li/cJS^^S? 35 40 

2 : SrSJSS^rWfttiiJSJE^flJWW^tf, V7 5? 
;l>Bt^n^-f Fix^i/>^7 5 >£&*:)Wb2 : 3t 

<bl, 3 -%>7 5 S'?W'0±&*:)]'tk2 : 3rK)&$ 

[0041] ^->t xfrWtWyJ F£^r ^>ios 

i^x^i/^^7 s >, l, a-^r^^p^'^ 
2:3-1: 3 (D^;uibrW«fc U < »jfc«»S (W*. 50 
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^F'jxw^, F , ;^;L'7^>, x^u>^r 

[0 04 2] *mi<D (E) ^r*^7*^l/SdW 

;u^£>, i/7x^ h i>t 

>tx (4 - t Ko+i/^7x^) x-f^k tx 
(4-t KP4^-2 

t*X (4 - t Fn+^7xx;l/) UvU^r ^ F, bX 
(4-tFu^>'7x^) XW>. t*X(4-tF 
a + h >) t (4-t FP+^x^l/) y £ 
t'X (4-t FP + ^-3 -^^7x^1/) ^ £ 
1, 1-b^ (4-t Fp^X7x^;M x^>, 
2, (4-tFP^7i^.;b) 7*pa>, 

2 , 2 - trx (4-t 3 - * 

•7*U/^>, 1, 1 - t'X (4- t Z? 

fx (4-t Fp + ^7^^) y*^)l>s% 

tX (4-t FP + >'7i^^) ^7x^M3? 

t^ (4-tFP + ^7x^;W -4' 
*^;U^£>, 1, 1 - t'X (4 -t FP^>7*^ 

i/^p^^1f> v 1, 4-tfX (4-t FP+V7 
^/l/) ^^U^V>, 2, 2-t^ (4-tFP^ 

-tx (4-t FPt^7x^;b) 7'PA>, t*X (4 
-t FP + ^>7x^) y-)l7y A FT**. Ctl6« 

m&tm>tk, 21t(±i^itfflotfeJ:^ 0 

[ 0 0 4 3 ] * -JUSSWf b£«JC!>BB^»*> 
(A) ^'J7'Ptb>« (B) ^'J7> F«Ii. 
(C) d<'Jxf l/>«, fcJ:t>7J/c^ (D) * U 

apofij^r^^o i3t«»*»rB, »enfcj»flsi4* 

[0 044] *^CDl8^14^pJ^1*8f)!g«^tc4)^ 
tit lua©W3E©E^6&S (A) Ota, (B) j£ 
(C) mfrts&Xf/*.td<X (D) «6»i3^6«c*« 

«ittJsB»o-&st i o o*Mwc»L/t, #y y>«r> 

AdWWI»W» 1-10 0113, »*KB1 

o-6o magpt* £ 0 i *«»*»©»aiMr »k«s 
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tt#+#r«c<, 1 o omm^zMn&t, mmxn 

[0 04 5 ] *«9icc*orw, (a) jjJE^co^y^a 
tru>*#mi (B) «»©#yrs K*M&<t©ra»i4 

jeuiflt-ttrttm-ra c <t#r* £ G 20 
[0 04 7 ] ^^(Dit«stt^pjmtt«fli«a^«, « 

(A) #u^Ptu>«iB, (B) #yy3 Ptt 
II, (C) ?j<y x^u>^»Hi*5<fc^/*^i« (D) * 

W»«Sfi»J, »^te<fcO (F) 7*^n/g^W{b&«rt$J: 

*m^x , san?g»ss 180-280 °cr^aiiii» 

£f# fiC£**T*£. S?IB (A) J&ftim<Dm'& 

orf#&tiyts^ft**wi. mm. wwo^u* Mbu 
Lxn&mbxzz. 

[0 04 8 ] 40 

[0 04 9 ] ( 1 ) JKJRttfMf 

SISo K«JtG>W/S 1 . 6mm(l/16>f>f), 1. 
2mm (1/2 1 . 50 
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[0050] ( 2 ) mmi%m 

B^JLmm^J IS K7 2 0 1 (MJRfiKffiCCiSW 

[0051] ( 3 ) mm^mam 
b^xsmmsj is K7 1 1 o (wm^vxrvtxD 

[0 0 5 2] (A) #y^PtU>»|g 

(A - 1 ) : ^^F7P-1/- h : 10g/l 0#<D:7' 

(A-2) :y;H7n-U-*h : 10g/10^©x 
ttH) o 

(A-3) :^;^7a-U-F:60g/107>O7 
«) . 

[0 0 5 3 ] (B) Fttfffi 
(B - 1 ) : ( 1 0 1 3 B (^SPMSftSi 

£*t«) ) 

(B-2) : t^a>-6 (i7^^t^>KPA3 
[0 05 4] (C) ^«;x^u>«j| 

[0 0 5 5] (D) *U7^>»^SS=fA 
X^U>--7'P t:U>^A : EP-02P (0$^3 

[0 0 5 6] ( E ) JKMSffl 

(E-i) y7s>SE^ , jy>iir>^')A 

(E-2) m&#V l J>i7>^^A : f-^-J^C 
6 0 (*?vm&VM) 

(E-3) ^/FO^^^b : DHT-4A-2 (tS 
(E-4)««xxf;l/: F'j7i^W^7^-F 
(E-5)»a*i:^mi4 0 <*Mfc9*X 
(E - 6 ) ^jffir;un-;u 

(E-6- 1) ^>^'JX'J (jE^b^X* 
tteS£tftR) 

(E-6-2) Zi- y 2 ( BUb^IIK^iK) 

(E-7) b yr^>#tMWrfb^» 

(e-7 - i ) ^ $>mm : x^X^-S 1 2 («a 

(E-7 -2) y^5>5xT#U-F :MC4 4 0 ( 0 
jg{b^X!!*«^*t*0 
(F) 7*^.;us*Wfb^«5 

[0057] rnrnm i -4 , tmm 1 -3 
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SJ28SC) ^^t«SS2 5 0"CrWS©K» 
[0 0 5 8] Hjfcffl 5 

(B)^ilt^^t>fa>KPA3 (B-2) 
4 1 911%, (C) gt»iltx?U>-^atl/> 
d p AEP-02P422. 611%, (E)^iU 

y^5>«jEK#y y>K7>^^A (e-2) t 

4 7. 411%, x^X^-S 12 (E - 7 - 1 ) * 
9. 511%, feJ:t>'DHT-4A-2 (E-3) 4 

1. 511%©|(^>^x;H+t- (f§p a n«) 
m (?WKl^T^liPCM-4 5 ) *«liTjSgWS 

X$rw< «r?X$rw<v ^£8 0°Cr8B# 

Rflte«l/fc<D*>, (A) i£#r*£#i>:/atfu>«]|t 

k i o o 8 (a - i ) *i o omfiSBcc*fur, ivx 
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[0059] mnm 6-13 

M-30) ^:ffll^Wf B I'M2 3 0 o C"C^»L/cf^ 



f#/c 0 »*<u* htt«J*»WJSRS[« (B*«illtte£3ctt 

KJ28SO ^c^^MK2 3 0 °c-cmn<D$m 



IS J 2 8 SO £ffll,>TJ-£0S£2 3 0 ■CrBBEGWH 
[0 0 6 0 ] it«W4-8 

£U Rffl^»*-WPU« (*MttXBr*^ttPC 
M~30) «ffilvc«lHR|BBjK2 3 O'Ctilil/ci 

ttcXQ^lsv ht#B5£8 0°C 

8J28SC) ^l^«MS2 3 0^3t®DW« 

[0 0 6 1] 

»»t fig/if r££ 0 

[0 0 6 2] 
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